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COMPLETE SPECIFICATION 
Improvement in Organo-Silicon Halidea 



We, The Dow Chemical Compact?, a 
company organised under the laws of the 
State of Michigan, United States of 
America, of Midland, State of Michigan. 

0 United States of America, (Assignees of 
Arthur John Babbt, a citizen of the 
United States of America, of 3318; Ash- 
man Street, Midland Michigan, United 
States of America), do hereby declare the 

ill nature of this invention and in what 
manner the same is to be performed, to be 
particularly described and ascertained in 
and by the following statement:— 
This invention concerns certain new 

IS organhaloailanes. These new compounds 
axe diozgano-monohalosilanes having the 
general formula : 



Subsequently, the end - blocking 
hydrogen may be displaced by oxygen" 
under mildly osdiring conditions with 40 
theformataon of further oxygen linkages 
between silicon atoms. la thi way there 
may be built up polymers of high 



in which B represents a radical selected 
from the group consisting of aralhyl and 
aromatic radicals, E 1 represents a radical 
selected from the class consisting of 
alkyl, aralkyl and aromatic radicals, and 
X represents a halogen atom 

These compounds contain two different 
readily removable groups, namely a 
halogen atom and a hydrogen atom, both 
attached directly to the silicon atom in 
the molecule. The halogen atom may be 



80 displaced by reacting the compound with 
an alcohol, whereby the corresponding 
mono-alkoxy-diorgano-ailane is produced. 
The diorgano-monohalosilanes may also 
be reacted with water, and the products 

So of hydrolysis condensed to give com- 
pounds of the-" type: 



in which n is a whole number. 

It can thus be seen that diorgano-mono- 
halosilanes are useful for the preparation • 
of a wide variety of organo-eiloxane fin 
polymers. They may also be used for 
treating normally hydrophilio materials <• 
such as fabrics, etc., to render such 
materials repellent to moisture. 

The present invention consists in react- 56 
rag an inorganic trihalosilane or, a mono- 
orgaHo-dihalosilana containing one of the 
desired B or B 1 substituents, with at least 
its molecular equivalent of an organo- 
magneaium hahde containing one of the 60 
desired B or B l substituents, in the pre- 
sence of an ether as a reaction medium. 
The reaction, is usually carried out at a 
h P ?fck te A > ' * e - C: . or0eW - T o- 



R'-Si-O-Si—H' 



"Ti ^rr* ,'B- w v. or oelow. Xo- 
getner with the desired diorgano-mono- ( 
halosilane, there are usually also pro- 
duced other organo-halosilanes of varying 
degrees of organic substitution, e.g. a 
lo-dihalosilane, a tri-organo- 
Iu general, the best yields of 7 
^^^iwnpnohaloialane are obtained 
when the starting materials comprise 
a 1.0 to 2.2 molecular equivalents of 
i halide for < 
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mol of tnialo-silano employed. 
Triohlorosilane is preferably employed 
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as the trihalosilane, bat trifluorosilane or 
fcribromoailano may also be used. Any of 
the ethers ordinarily employed in carry- 
ins out Grignard reactions, e.g. dimethyl 
6 ether, diethyl ether or dibutyl ether, may 
be used as the medium for ut reaction. 

In practice, the Grignard reagent is 
usually added in a dropwiae manner to 
the trihalosilane while •nrn"i*fti T "'' n C the 
10 reaction mixture at. a temperature of 0* 
0. or below with stirring. When the addi- 
tion is complete, the product is allowed 
to stand for several hours, with stirring, 
during which period the temperature of 
15 the mixture approaches that of the room, 
The magnesium halide which forma may 
be separated from the reaction mixture 
by nitration, decantation, distillation, 
etc., after which the solution of organo- 
20 silicon halides may be fractionally die- 
tilled to recover the diorgano-monohalo- 
silane. 

Diorgano-monohalosilanes c ontaining 
two different hydrocarbon radicals may 

25 be prepared in a manner similar to that 
described above by employing a Grignard 
reagent prepared from a mixture of halo- 
hydrocarbons containing the. desired 
organic radicals. An crgano-magnesium 

30 halide may also be reacted with a mono- 
organo-dihalosilane to produce a di- 
organo-monohalosilane. 

The following examples describe a 
number of wayB in which the principle of 

85 the invention has been applied but are 
not to be construed as limiting its scope : 

ExAMPItB 1. 

A solution of 478 gxamB-'(8.63 mole) of 
trichlorosilane and approximately 1759 

40 grams of benzene was cooled in a bath 
of ice and salt, and 3132 grams of an 
ethereal solution, containing approxi- 
mately 1450 grams <7.42~mols) of p- 
methylphenyl magnesium bromide was 

45 added with stirring during a period of 
about 2.25 hours. After adding the p- 
methylphenyl magnesium bromide, the 
mixture was permitted to. stand, with 
stirring, for several hours, and subse- 

50 quently the magnesium bromide was re- 
moved by filtration. The filtrate was then 
fractionally distilled, first to remove the 
solvents and thereafter to separate the di- 
p-methylphenyi monochloroailane. As a 

55 fraction boiling at temperatures between 
. 112°- and 117" C. at from 0.45 to 0.65 mm. 
pressure, there was obtained 358 grams 
(1.43 mols) of di-p-methylphenyl mono- 
chloroailane. The product is a clear color- 

60 less liquid having a specific gravity. 

A 2 ® = 1.096, and an index of refraction 



of n 5° =1.5701. 

• Ex4MPJUS2. 

By procedure r^ilm- to iius itKaibo:! 
in Example 1, phenyl magnesium 65 
chloride may be reacted wth trichloro- 
silane in the presence of diethyl ether as 
a reaction medium to produce diphanyl 
monochloroailane, (OJHjUHSiCl, a color- 
less liquid, boiling at 143* C. at 10 mm. 70 
pressure; g» =1.118; n 20 =1.681. 

Example 3. 
By procedure similar to that described 
in Example 1, benzyl magnesium bro- 
mide was reacted with trichlorosilane in 75 
the presence of diethyl ether as a reaction 
medium. As a fraction boiling at tem- 
peratures between 102* and 110" 0. at 
0.4 mm. pressure, dibenzyl monochloro- 
ailane was obtained. The product was a 80 
colorless liquid having an index of refrac- 
tion of n»j=d.6721 

Example 4. 
An ethereal solution containing 4.0 
gram mols of phenyl magnesium bromide 85 
was added slowly and with stirring to a 
solution containing 10.0. gram mols of 
mono-ethyl dkshlorosilane in benzene, 
while maintaining the reaction mixture 
at a temperature of -60*- 0. or lower, by go 
immersion in a bath of acetone and solid . 
carbon dioxide. When the addition was 
complete, the mixture was allowed to 
stand overnight with stirring. The pro- 
duct was filtered to remove the magnesium 95 
salts, and subsequently was fractionally 
distilled. Ethyl phenyl monochloroailane, 
(O.BL) (CHjSiCLH, was obtained as the 
fraction distilling at 111' C. at 50 mm., 
absolute pressure. The compound is a ioo 
colorless liquid, n 2 * =.1.5103. 



Example 5. 
By procedure similar to that described 
in Example 4, methyl phenyl monochloro- 
silane may be prepared from monomethyl 105 
dichlorosilane and phenyl magnesium 
bromide. (CBy (C.HJSiHCl- is a colorless 
liquid, distilling at 113*: C. at 100 mm. 
absolute pressure; =1.043; 

n g> . 1.6167. . no 

* ExAMPLB 6. 

Operating in a mann er similar to that 
described in Example 4,. isopropyl di- 
chlorosilane may be reacted with p-cMoro- 



phenyl magnesium bromide to produce p- 
chlorophenyl isopropyl i monochlorc- 
silane. The compound is b colorless liquid. 
Sing trom 134' to 13*75* C. at 
* 30 mm. absolute pressure; d 2 ™ «1.U&; 

ExAMFLB 7. 

By procedure similar to that described 
in Example 4, monoethyl dichlorosilane 
10 and benzyl magnesium chloride may be 
reacted to produce J . ™^ 
chlorosilane, distilling at 114—116.5 C. 
at 3Q mm. absolute pressure; d 2 ®=1.01&; 

_ 20 =1.5180. 
» D 

16 Operating in a manner similar to that 
described m the preceding ^aniplee 
monomethyl dibromosilane and benByl 
magnesium chloride may be reacted to 
produce benzyl methyl monobromonlane; 
30 phenyl magneeium bromide may be re- 
acted with tribromosilane to Praucedi- 
phenyl monobromosilane; dinaphthyl 
monochlorosilane may be obtained from 
the reaction of aaphthyl magnesium 
26 chloride with naphthyl dichlo Wane ; p- 
bromophenyl magnesium chloride may 
bTSed with 5opropyl aicMoro^ane 
to produce p - bromophenyl i»propyl 
monocUorosilane: pWdodecyl mono- 
80 chlorosilane may be ^ m ^^\^^ e 
^dXyfSlor^C^enyl mag. 
neaium bromide may be Teacted with octa- 
deoyl dichlorosilane to produce phenyl 
85 octadecyl monochlorosilane. 

Having now particularly described and 
ascertained the nature of out said inven- 
tion, and in what manner the same is to 
be performed, we declare .that what .we 
40 claim is:— ' 
1. A process of making 
silanes having the general i 



lent of an organo-magnesium halide con- 
taining one of the desired E or E^ jiuo- 
stitnents, in the presence of t 



jjT A process in accordance with claim 65 
1, wherein the reaction is carried out at 
tempera tares of 0° C. and baW^, - 

8. A process in accordance with claim 
1 or 2 wherein an inorganic trihalosilane 
is reacted with approximately two mole- °" 
cular equivalent weights of an organo- 
magnesium halide. 

4. A process in accordance with any 
one of tike preceding claims wherein tn- 
chlorosilane is reacted with approxi- 86 
mately two molecular eo^valent weights 

of an organo-magnesinm halide. , 

5. A process in accordance with claim 
1 or 2, wherein a moiio-organo-dihalc-, 
ailane is reacted with approximately one 70 
molecular equivalent weight of an organo- 

' m halide. . 



6. A process in accordance with claim 
1 or 2, wherein a monoalkyldicUoromlane 

la reacted with approximately one mole- 76 
cular equivalent weight of an organo- 
magnesium halide, 

7. A process " 



gram ouiuo. . 
. process in accordance with any 

laima, wherein the 

ide is an aryl-mag- J 
lesram ciuuj - . «x«mide. 

8. A process of making an organo-halo- 
silane having the general formula : 



organ 0- 



formula 



wherein E is an aralkyl or aromatic 85 
radical, E 1 ie an alkyl, aralkyl, or an aro- 
w.atio radical and X is a halogen, as de- - 
scribed in any one of the Examples 1 to 7 
inclusive, or with any of the alternatives 
hereinbefore mentioned. . 8 

9. An organo-halosilane having the 
general formula: 



, E ia an aralkyl or aromatio 

414 radical. B' is an alkyl, aralkyl or an aro- 
46 matiTrndioal, and Sis a haf^n wluch 
comprises reacting an inorganic tohalo- 
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.wherein E is an aralkyl ot aromatio 
radical, E 1 is an alkyl, aralkyl or an arc- 85 
" * and X is a halogen, when 
"' method of any of the 



4 



Bank Clfi^mjalo 
Agents for the Applicants. 



PUBLISHED BY:- 
THE PATENT OFFICE, 
25. SOUTHAMPTON atolNt* 
LONDON, W.C2. 



